Translational suppression of HIF-1α by miconazole through the mTOR signaling pathway.
Miconazole is an imidazole antifungal agent that has amply been used in the treatment of superficial mycosis. Preliminary data indicate that miconazole may also induce anticancer effects. As yet, however, little is known about the therapeutic efficacy of miconazole on cancer and the putative mechanism(s) involved. Here, we show that miconazole suppresses hypoxia inducible factor-1α (HIF-1α) protein translation in different cancer-derived cells. The effect of miconazole on HIF-1α expression was examined by Western blotting and reverse transcriptase polymerase chain reaction assays in human U87MG and MCF-7 glioma and breast cancer-derived cell lines, respectively. The transcriptional activity of the HIF-1 complex was confirmed using a luciferase assay. To assess whether angiogenic factors are increased under hypoxic conditions in these cells, vascular endothelial growth factor (VEGF) levels were measured by ELISA. Metabolic labeling was performed to examine HIF-1α protein translation and global protein synthesis. The role of the mammalian target of rapamycin (mTOR) signaling pathway was examined to determine translation regulation of HIF-1α after miconazole treatment. Miconazole was found to suppress HIF-1α protein expression through post-transcriptional regulation in U87MG and MCF-7 cells. The suppressive effect of HIF-1α protein synthesis was found to be due to inhibition of mTOR. Miconazole significantly inhibited the transcriptional activity of the HIF-1 complex and the expression of its target VEGF. Moreover, miconazole was found to suppress global protein synthesis by inducing phosphorylation of the translation initiation factor 2α (eIF2α). Our data indicate that miconazole plays a role in translational suppression of HIF-1α. We suggest that miconazole may represent a novel therapeutic option for the treatment of cancer.